The Iowa Gambling Task (IGT) is a complex decision-making task in which monetary wins and losses guide the development of strategies. The objective of this study was to evaluate hemodynamic responses of patients with bipolar disorder (BD) during performance of the IGT using near-infrared spectroscopy (NIRS). Participants comprised 13 patients and 15 healthy control subjects who were matched for age, sex, handedness, and intelligence quotient. Relative changes in oxygenated and deoxygenated hemoglobin (oxy-Hb and deoxy-Hb) levels in the frontal region were measured using a 46-channel NIRS system. All subjects were evaluated using NIRS during a verbal fluency task (VFT) and the IGT. During performance of the IGT, BD patients showed significantly decreased oxy-Hb levels in the bilateral orbitofrontal cortex (OFC) and left prefrontal cortex (PFC) compared with normal control subjects. However, during the VFT, patients with BD showed no significant changes in oxy-Hb levels compared with control subjects. Changes in oxy-Hb levels in the bilateral OFC and the PFC during the IGT were negatively correlated with total scores on the Hamilton Rating Scale for Depression (HAM-D). Although the IGT was useful for differentiating patients with BP from control subjects, no significant differences in autonomic activity were observed.
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Introduction
Mood disorders, such as major depressive disorder (MDD) and bipolar disorder (BD), have been evaluated using near-infrared spectroscopy (NIRS) during the performance of various tasks, including a verbal fluency task (VFT; Kameyama et al., 2006; Matsuo et al., 2007; Kubota et al., 2009; Noda et al., 2012 ) and a working memory task (Schecklmann et al., 2011) . Compared with functional magnetic resonance imaging (fMRI), NIRS does not detect changes in deep brain structures and has inferior spatial resolution, although it has fewer restrictions. In particular, NIRS is less sensitive to motion artifacts, and due to the absence of magnetic effects of computer and monitors, it can be applied even to newborn babies.
BD is a chronic and debilitating mood disorder that is associated with substantial morbidity and mortality (Oquendo et al., 2000) , with odds ratios for suicide attempts of 6.2 among patients with BD and 3.1 among patients with MDD (Chen and Dilsaver, 1996) . Thus, clinical evaluations of impulsivity are critical in patients with BD.
The Iowa Gambling Task (IGT) is a prototypic tool for the investigation of processes that underpin incentive-related decision-making. It is a clinically sensitive tool that emulates realworld financial decision-making by requiring participants to select cards arranged in four decks. Each card has a monetary value that is revealed only after selection, and can either be a gain or a loss. The aim of the task is to optimize net gains across several trials. Two decks have higher rewards (gains) but also higher risks (losses) and can result in disadvantageous monetary losses over time. The other two decks have lower rewards and risks, making them advantageous in the long term. Differences in IGT performance have been observed in individuals with neuropsychiatric disorders that are characterized by problems in impulse control and emotion regulation.
Several fMRI studies have used the IGT as a measure of impulsivity (Lawrence et al., 2009; Hartstra et al., 2010; Li et al., 2010) . Only one study, however, has reported fMRI and blood oxygen measurements during performance of the IGT in patients with BD (Frangou et al., 2008 
